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ARRANGEMENT FOR ADDRESSING RAYS OR 
PLANES OF LIGHT IN SPACE 

BACKGROUND OF THE INVENTION 

The present invention relates to addressing of rays or 
planes of light in space. V 
For certain applications, it is highly desirable to be 

able to direct or address rays or planes of light in spa 
ce—i.e. issue commands which affect such rays or 
planes-using purely electrical command signals with 
out requiring mechanically moving parts. It is of partic 
ular interest to be able to simultaneously address multi 
ple planes in space. Heretofore, this has not been possi 
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ble and the results have therefore often not been as 15 
satisfactory as desired. 

SUMMARY OF THE INVENTION 

Accordingly, it is an object of the present invention 
to provide improvements along the lines set forth 
above. 
A more particular object is to provide an improved 

manner of addressing rays or planes of light in space, 
using purely electrical command signals without me 
chanically moving parts. 
Another object is to provide an improyed arrange 

ment for this purpose. _ 
Pursuant to these and still further objects, one feature 

of the invention resides in an arrangement for address 
ing rays or planes of light in space, comprising a plural 
ity of addressable light sources; and means having an 
object plane at which the light sources are located, so 
that energization of each light source, singularly or 
several light sources simultaneously, will result in illum 
ination of a corresponding image in the image of the 
means. 

The present invention is particularly applicable to the 
arrangement in U.S. Pat. No. 4,187,011, in which a 
plurality of projectors with stationary masks are located 
about an object with surface to be geometrically ana 
lyzed. Each projector projects a light beam passing 
through a respective mask and applies a projected pat 
tern onto the object, which subdivides the object into 
predetermined sections. For each mask that is applied, 
the projector illuminates preselected sections of the 
object. The illuminated and non-illuminated sections 
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2 
maining projectors. The plurality of projectors posi 
tioned about the object, serve to cover the entire sur 
face of the object. 
The invention will hereafter be described with refer 

ence to exemplary embodiments. It is to be understood, 
however, that this is by way of explanation only and is 
not to be considered limiting of the scope of the ap 
pended claims. 

BRIEF DESCRIPTION OF THE DRAWING 

FIG. 1 is a diagrammatic side view of a novel ar 
rangement; . 

FIG. 2 is a view similar to FIG. 1, but of a different 
arrangement for the same purpose; 
FIG. 3 is a schematic view of a PLZT or liquid crys- ‘ 

tal light gating properties arrangement; 
FIG. 4 is a schematic plan view and shows the rela 

tive arrangement of the surface to be analyzed or inves 
tigated, the projectors, and the cameras; 
FIG. 5 is a schematic elevational view taken along’ 

line la-la in FIG. 1; and 
FIG. 6 is a schematic view and shows an arrangement 

in which a cylindrical projection lens is used in conjunc 
tion with a multiple number of illuminating sources. 4 

BRIEF DESCRIPTION OF PREFERRED 
EMBODIMENTS 

FIG. 1 illustrates an embodiment in which a plurality 
of lamp images 1 in space are to be electrically ad 
dressed singularly or multiply; which is to say, they are 
to be illuminated or extinguished. For this purpose, the 
light sources or lamps 2 are separately addressable and 
so positioned as to be located adjacent a concave mirror 
3 having the focal point 4. 7 
When one of the lamps 2 lying in the object plane of 

the mirror is addressed, e.g. illuminated, a typical light 
ray path will be as indicated by the arrows 5, illuminat 
ing (creating) an image of the lamp 2 at one of the loca 
tions 1 in space. Focal point 4 of the mirror is shown for 
reference. ' 

This type of embodiment can be implemented, for 
low or moderate light power, with liquid crystals, 

‘ PLZT light shutters and acoustic modulators for ad 
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combine to form a predetermined pattern correspond- ~ 
ing to the assigned code. The masks are illuminated in 
the projector in sequence, and produce a separate pat 
tern of illumination on the object for each applied mask. 
The different patterns, when taken in combination, sub 
divide the object into a substantially large number of 
sections, in accordance with a predetermined digital 
code. The code is selected, in accordance with the pres 
ent invention, so that a large number of subdivided 
sections are obtained for a relatively few number of 
masks or projected patterns on the object. 
Each pattern of sections associated with a mask is 

photographed by cooperating cameras which have the 
entire surface within their ?eld of view. The photo 
graphs taken by the cameras are correlated to photo 
graphs taken similarly of a reference object to establish 
the spatial locations of points on the surface of the ob 
ject. 
The projectors spaced about the object with the sur 

face to be analyzed, have cooperating masks so that the 
illuminated pattern from one projector cooperates cor 
respondingly with the illuminated pattern of the re 

50 

55 

65 

dressing beams with a single light source. The acoustic 
modulator requires a narrow wave-length columnated 
light source. 

Thus, referring to FIG. 3, a collimating or condens 
ing lens 15 is located between a light source 16 and 
array unit 17 which can be PLZT or light crystal or 
other array with light gating properties. The unit 17 is 
addressed by electrical commands from a source 18 
which may be in the form of simple switching circuit 
elements. The unit 17 may also be in the form of the 
aforementioned acoustic modulators. Lens 19 then pro 
vides the multiple or singular plane output 19a. 
LED and solid state laser arrays are also commer 

cially available at this time with 100 and more diodes. 
However, again these have a limited frequency band 
width and low to moderate power. To date, none of 
them have elements which are separately addressable. 
The embodiment in FIG. 2 makes use of separately 

addressable lamps 11 which allow each lamp image in 
space to also be separately or simultaneously addressed. 
They are placed in the object plane of a lens 12 so that 
each lamp, when actuated, illuminates an image in the 
image plane of the lens (i.e. in space), as indicated by the 
arrows 13. Light intensities of these configurations can 
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be very bright and the embodiment allows the usevof 
white light from ?ash lamps, arc lamps, incandescent 
lamps, and the like. 

In applying the present invention to the arrangement 
of US. Pat. No. 4,187,011, a plurality of projectors 26, 
28, 30, 32 arev arranged with stationary masks 60 about 
the object 20 with the surface 22 to be geometrically 
analyzed. Each projector projects a light beam 34 pass 
ing through a respective mask and applies a projected 
pattern onto the object, which subdivides the object 
into predetermined sections. For each mask that is ap 
plied, the projector illuminates preselectedsections of 
the object 20. The illuminated and non-illuminated sec 
tions combine to form a predetermined pattern corre 
sponding to an assigned code. The masks are illumi 
nated in the projector in sequence, and produce sepa 
rate patterns of illumination on the object for each ap 
plied mask. The different patterns when taken in combi 
nation subdivide the object into a substantially large 
number of sections, in accordance with a predetermined 
digital code. The code is selected in accordance with 
the present invention so that a large number of subdi 
vided sections are obtained for a relatively few number 
of masks or projected patterns on the object. 
Each pattern of sections associated with a mask is 

photographed by cooperating cameras which have the 
entire surface within their ?eld of view. The photo 
graphs taken by the cameras are correlated to photo 
graphs taken similarly of a reference object to establish 
the spatial locations of points on the surface of the ob 
ject. 
The projectors spaced about the object with the sur 

face to be analyzed have cooperating masks so that the 
illuminated pattern from one projector cooperates cor 
respondingly with the illuminated pattern of the re 
maining projectors. The plurality of projectors posi 
tiond about the object serve to cover the entire surface 
of the object. 

In operation of the projectors and masks, a mask 
represented on a slide 60, for example, is held in front of 
a condensing lens 62, as shown in FIG. 6. In back of the 
condensing lens 62, is a source 64 which illuminates the 
slide 60 through the condensing lens. The light rays 
impinging on the surface 22 of the object 20 applies an 
illuminated coded pattern corresponding to the mask on 
the slide 60. To illuminate the surface 22 of the object, 
with a sequence of coded patterns provided by separate 
masks, a plurality of such masks on slides 60, for exam 
ple, can be positioned within the projector, in accor 
dance with the arrangement of FIG. 6. In back of each 
slide 60, there are located a condensing lens 62 and a 
source 64. Separate condensing lenses vand sources of 
light may be provided for each of the slides. Further 
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4 
more, each slide 60 has on it a separate coded p Lttem of 
parallel bands to be applied to the surface of the :bject. 
A cylindrical projection lens 70 is positioned in front of 
the slide 60, and has a height corresponding to the total 
height occupied by the combined slides. The cylindrical 
lens 70 serves to de?ne sharply the border lines between 
bands. 
The invention has been described with reference to 

exemplary embodiments. However, modi?cations 
thereof will offer themselves to those skilled in the art 
and are, therefore, intended to be included within the 
scope of the protection offered by the appended claims. 
What is claimed is: 
1. An arrangement for projecting a sequence of coded 

patterns onto an object surface, comprising: code gener 
ation means having a plurality of electrically address 
able light attenuation regions with a single light source 
for irradiating said code generation means; each region 
of low attenuation resulting from addressing producing 
illumination of a corresponding part of said projected 
coded pattern; said coded pattern being projected onto 
the object surface by passing electromagnetic radiation 
through said code generation means. 

2. Arrangement as de?ned in claim 1, wherein said 
?rst mentioned means comprises a PLZT shutter. 

3. Arrangement as de?ned in claim 1, wherein said 
?rst mentioned means comprises a liquid crystal. 

4. Arrangement as de?ned in claim 1, wherein said 
?rst mentioned means comprises an acoustic modulator. 

5. Arrangement as de?ned in vclaim 1, wherein a pre 
determined number of said light attenuation regions are 
addressed simultaneously in a predetermined coded 
form. 

single light attenuation region is addressed at one time. 
7. An arrangement for projecting a sequence of coded 

patterns onto an object surface, comprising: a plurality 
of stationary masks each carrying a predetermined 
coded pattern of at least one line for forming parallel 
bands to be projected in sequence, the coded pattern 
being projected onto the object surface by passing elec 
tromagnetic radiation through the mask; light attenua 
tion means having a plurality of electrically addressable 
light attenuation regions with a single light source for 
irradiating said masks, each mask having a separate 
associated region; each region of low attenuation result 
ing from addressing producing illumination of a corre 
sponding mask; coded patterns being selectively pro 
jected in sequence onto said object surface by selec 
tively addressing in sequence said light attenuation re 
gion with electrical command signals. 

* * * $ * 

6. Arrangement as de?ned in claim 1, wherein only a 


